Efficiency tests on gasoline engine by Stauffer, Arthur S. et al.
Efficiency Tests on Gasoline Enoine. 
by 
Arthur S.Stauffer. 
Vernon Matthews. 
Otis Noel Blair. 
_7N/9NJ 7_Z_Z/ M 
The ntte Gasoline .Engine 1234. 
This is a horizontal,ten horse power engine of the usual 
four cycle 
type, ignition taking place every fourth stroke and the speed 
being governed 
by cutting out charges of gasoline,jcommonly called the'hit 
and miss" method 
The following tests were made to determine the 
mechanical efficiency 
and the amount of gasoline required. The cylinder 
is cooled by cit# water 
direct, from the hydrant. The temperatures of 
the cooling water were not taken 
as no attempt was made to determine the thermal efficiency 
of the engine. 
In the first two tests the load was applied by 
means of the ordinary 
prong brake, but as there was no provision for cooling 
the brake it, heated 
too badly for satisfactory results. In place of this 
was substituted a brake 
as shown in the frontispiece. This is a leather 
strap passing part way a- 
round the flywheel,the pull being recorded on 
a platform scale. By varying 
the arc of contNact,the operator is enabled 
to maintain a steady load upon 
the engine. 
The gasoline was fed by gravity from a 
tank upon the wall. This 
tank is provided with a gage glass by which 
the height of the gasoline can 
be illeasured. The overflow was collected in 
a can and poured back in the tank 
at the end of the test. Then by measuring 
the initial and the final heights 
of the, gasoline,the volume used can be easily 
determined. 
Throughout the tests some trouble was Oiven 
by the heating of the 
crank pin,due partly to insufficient lubrication 
and tightness of the,bear- 
ing,but it was partly caused by roughness 
of the bearing, for when the first 
mentioned were remedied,the bearing would 
heat too much for perfect work. 
The efficiency curve plotted fro: trial 
t4 shows very good results 
as the efficiency rises steadily to full 
load. At the end of triarf2,the 
crank pin was very hot, and the curve plotted 
from this trial shows the max- 
imum efficiency at about three fourths load which is unsatisfactory considel 
ing the general results from all the trials. 
Inspection of the cards shown on other pages indicate too late 
16nibion during the earlier trials,but a readjustment of the sparker over- 
came this difficulty and the cards of the later trials show in the perpendic 
ularity of the explosion line that ignition occurs just at the end of the col 
pression stroke which is the proper time for the correct working of the en- 
gine. 
The data from the trials show that the greatest average efficienc3 
is obtained at full load, running as high as 91 1/2% in trial46,although thj 
seems somewhat high as the other tests range from about 80% to 85%. 
The average amount of gasoline used is .8 qt. per brake horse pow- 
er per hour. With gasoline at 15 .(t per gallon this would make the cost of 
running the engine 3(t per horse Dower oer hour. 
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DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT /5. A.C. LOG OF GASOLINE ENGINE TRIAL.4*/ OBSERVERS: 
ON 
DATE[4Y/rrs CAS f N [NE 
BAROMETER IN LBS 
CONSTANTS OF ENGINE. 
Diam. of cylinder 725 in. Area of piston.,..... in. 
Length of stroke //66 --ft. Engine constant ..ea/1a 
Brake constant....... 
No. 
Ca d 
T tme. R. P. M. I3 rake Loadper B. II. P. Explosions Mins. Explosions per Minute. M. E. P. I. II. P. Eff. Remarks. 
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DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT Ai.5. 4. C. LAB. 
ON _W/7- TA- Z./t//NE 
DATE -,b4z 
BAROMETER IN LBS 
LOG OF GASOLINE ENGINE TRIAL./- OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder 72. .in. Area of piston...... -1./2gZsq. in. 
Length of stroke ./../.60. --ft. En g ine constant 
Brake constant 
No. 
Card. 
Ti me. R. P. M . Brake Load B. H. P. 
Explosions 
per 
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Minute. 
M. E. P. I. H. P. Eff. Remarks. 
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Deiten Gasoline Engine. 
Class AS 
This engine belongs to the type of the internal combustion engines 
known as the two cycle engines. It is a horizontal engine as shown by the 
frontispiece. The engine has good features among which a few will be men, 
tioned. The air inlet pipe passes through the muffler and this heating the 
entering air and giving better and quicker vaporization of the gasoline. 
This would be. .<a good advantage in winter and no disadvantage .in warm weather. 
The governor is not a throttling governor but it acts such that 
when the speed is too great the charges are shut off from the cylinder and 
consequently no explosion occurrs until the speed is reduced. 
The inlet valve for the gasoline and air is worked by the suction 
of the piston instead of by a cam as is found in some types of engines. 
Next as to the starting of the engine. It was found that the bat- 
tery sent out by the firm gave too weak a spark to explode or fine the mix- 
ture. The engine gave considerable trouble and only one explosion could be 
made after which the engine stopped,_ The valves were cleaned and engines 
overhauled but it still refused to run. It was thought that the charge, was 
too rich so the throttle was experimented on but of little use. Finally an- 
other battery was placed in series and the spark increased to nearly one- 
fourth inch in 1 ngth,after which very little trouble was experienced. It 
better to have too large a spark than to have too weak a spark. 
In starting the engine it seems that nearly too rich a charge is 
drawn in so by opening a small cork on the lower side of cylinder air was 
admitted to cylinder and very little trouble occurred in starting. 
Next we shall take up the method of testing. The load was applied 
by a strap brake as shown in the frontispiece and needs but little 
descriDt- 
ion. 
The arc of contact was about 1800 and to regulate -the load it. was increased 
or decreased. This brake was found to be superior to the prony and rope 
brake. Very little heating occurred, as the amount of metal in the rim con- 
ducted the heat from the rubbing surface. A little oil was put on the belt 
occasionally which made the brake act smoothly. 
The speed was read by .use of a speed .counter and watch whthch is 
more accurate -than the tacometer.. 
To find the gasoline used a gravity tank was .used and the over- 
flow pipe from the engine uncoupled and a can placed -such that the overflow 
was caught and poured back into the tank;a glass gate was placed on the side 
of the tank so that the fall of gasoline in the tank could be measured and 
by knowing the area of tank the consumption of gasoline could be calculated 
The counting of the explosions was accomplishedby getting near 
the end of the: exhaust pipe where the burnt. gases are thrown into the air and 
counting the explosions by listening to the report made by the exhaust. 
A good plan was to count the explosions up to ten and then make 
a mark and so on. This was. easily done and quite accurate.. At no load the 
explosions occurredirregular but as soon as a load was applied they were 
reular,distinct and easily heard. 
The cards taken .in the tests were taken by a Crosby 'Gas Engine 
Indicator. 
The time of spark ,affects the force of the explosion.. By shift- 
ing the spark it was found that the engine ran best when the spark occurred 
such that the wrist pin was about 15° from dead center on the compression 
stroke. 
The cylinder was cooled by hydrant water but no records kept. 
As to the cards appearing on the following pages. They are the 
real cards used and taken in the tests given in the log s. They are a rep- 
resentative card of the two cycle type. These cards in general are similar 
to the steam engine type of cards. 
From the slant of the explosion line it is seen that the spark 
occurs a little late. 
The sudden drop in the expansion line,a little before the end of 
the expansion stroke is necessary so that the charge compressed in the crank 
end may pass to the head end and blow out the burnt gases before the return 
stroke or compression stroke. 
The I.H.P. of the individual cards may be found in the logs at 
the end of the discussion. 
In the tests the greatest efficiency is,on the average,74% in 
tests three and four where the average load is greater than in the first test. 
The curve on the efficiency and B. H. P. of log number two shows 
that the efficienc increases with the load. 
The engine uses from 1.3 to 1.8 quarts of oil per. B.P,per.hour 
which is rather high. 
In regard to the revolutions per minute it can be seen by log 
two that at no load the speed is 345 per minute and as the load increased 
it fell two 174 R.P.M. For cards 5 to 10 of same log it is noticed that the 
B.B.P. is nearly constant as the load increases. But the speed decreases 
nearly proportionally as the load increases and thus makes the break H Pnear- 
ly constant. 
SC ??& /..z 
//4*: .168 
3 
cak /zo 
/11: 47/.7 
Scale /.z. 
4?. 
273 
Scale 72 
/W..5R 3p 

1111 
MEN 
ENRIN MEM 
MEM MEM MEN MIME 
M MIRE MIRE 
MEM MIME OMEN 
E 
MI MEN 
Cslagg MMM MMM SE 
KNIN41gn 
MBE ONEMOSSONSEEMENEM:61:11.010. 
:MONNE EMMEN MMMMMM MEMOS= NE 
7511 MUNN YNEU.YuN 
MINN MN 
MMMMM 111:541MEIMMIN 
EMIR EMU= am 
MIME 
MIME 
M.N. 
MENIE MERE 
MUM MEM wNowwNoo11v 
Mi K. MOM 
MMMMMMMMMM NUMMI MMMMM NO 
MMMMM MEN. 
NNE 
ggialeggig 
biome 
411 
111 
NI 
MMMMM 
MMMMM 
WENN 
:1:11uE92 
MEM EOM= 
:111111111111 
MMMMMMMMMMMM 
MMMMMMMMMMMM 
NEEMINEIMMEE 
MM ppinninmsnm 
M :" imamm 
ma MMMMM mm m 
MIIIIMPPMZ, 
mossvomammimm SEMME AMMON. 
OUSERME. IMMEMINNI 
IMMEIMME ESN 
MENempip Egging mommum 
IMMENSEM 
IIIMMEREN 
CUM. EMMEN MUNN 
MENNOM 
.:""NwlAggiL 
M NM MMM 
INNEEMEN 
NO NEESE... 
MINN=MMMMM ill E.M.E.M. EIMMINEMEE MIS UMEMERN 
NMENNISOMMENEER MMMMMMM MM. 
I 
gm... MMMMM .1. MMMMMM .1 . 
..... MMMMMM ..a...m.rou MUM 
i 
NEWEIMMON MEMORNM 
NOMMEN 
:mum= Es MMMMMMMM MN MANNIMIN. am 
24INWININ 111 
ENEEm. 
gEES 
11.11111111.... 
MMMMM 
MEM.. g: MIME= NO MEMNON 
MENOMINEE MR NONMEMB 
UNE MR 
Ciuuuu MUMME1 
EMEERENIE 
I." in, MMM MEMNON 
MMMMM 
MMMMMM 
IMUMUIMm 
MMMMMMMM 
MMMMMMMM 
Ms.!. 
EIMI TNE MMMMMMMM 
MMMMM ERN BOUM MMMMMMMM 
NONEMEM :AMOS EXIMMON MICR MMMM 
MONSZMEN 
MENEWENE 
M 'um In' MMM 
WOMMOMMIE 
MMMMM mum 
MMMMMMMM 
MMMMM MBE 
NS MEM 
MEM MOM MM. NMESIMMEI 
momminoppm N mom 
mop 
mem 
MIMEO. 
O 
a 
0 
O 
AN 
c. 
ERM 
E 
ni 
SOMEMEMENE KR 
MMMMMMMMMMM MINNINNOMMEM NM 
1111:11 NE 
:MIMS MMMMMMMMM RN 
MMMMMMMM MUMMER MMMMMMM NM 
n 
EMMINIONME EU 
RISME 11111101151M En ME 
MMMMMMM 
CC 
MMMMM 11111. 
1111. gg mom. 
MIME MMMMM pmm 
mmmunamm 
I° 
NM 
MINESNEMEI: 11 
MINIM 
MMMSONNE 
SI 
MEN MEM 
Eg11:91 
EMENIMIN 
MN 
MENMEIMMIRM NUM MMMMMM ENE 
mummompoi 
MMMMMMM ggiggiggiggiggin 
MMMM 
S 
MMM MM 1111111. 
El 
IIIMMEMEMEN 
MIR MENEM MM. 
MOM 
MEMptnilnial 
p M EE 
MINE alma MEM ONION 
1111' 
:M: 
M 
MEN MENKE 
411 
ENUMMINNE MOM M 
M ME
MENEMENNE 
KO 
MUMMER 
MBE UNE MOM MIN 
mid 
imp mmillggg 
ma.P.. mommusgmormIlm 
MEM EMBOSSERMSC. 
11." u iiiiiiiiiiiii 
MINA: 
RR MIN 
MINS 
MEM: MMMMMMM 
MEN MMMMMM MEM MMMMMM EMMEN WIN 
MMMMMMMMMMM WNW. WM NW N 
MIEN WEEKS MU 
11111 MMMMM 
EIN 011111111LESII OEM NM WISER MIMI 11111 
MEM 
'MM EBB lino um. 
.1111111.111 
SWIM MMMM MEM 
MENE 
1311 
SO . 
MM. 
Monn 
mom 
mem NNE MEM 
EMIR 
M NM 
MN 
ME 
NU 
MS 
no E. 
NM 
ME 
INE 
NE 
EN 
NM 
MN 
NO 
11011111111 MIMEO MOON. 
NUMMI 
111121 
MENNE ENN
EMMEN. MBE.. MESE. Y.E. 
will. 
ap m innommomm 
Gu 
IMM 
E. 
SWIMS MEE 
11 
MMMMMMMMM 111 
mmm. 
mommomm 
MMMMMMMMMMM MINN:RIME 
11 
EN 
ERE 
Mg: 111111 
..Ng RIMS:: 
MORE 
EN MINIAMI G. 
MINIMEMEMENI 
MIEBANOWNIMIN. 
ORE MEOW 
EOM MOM 
MINAINEEN 
MMMMM NNE EMMEN- 
M .MBE.... 
:EBBW: 
ENNIMM 
RIMEEEE MEM. 
MMMMMM 41.1 un.m. 
II 
NUMINEME 
ONE 
ENNOMMIN 
EKEMN. 
MMMMMMMM 
EMMEMEM 
....MN MiliKERSION 
ENNIMMORMINE MMMMM 
MMMMMMM ENE 
IIMMENEE 
mppmmmm 
ammo.. 
M WINNAIMIN 
M MM... 
M MEM... 
ENNIMMONNE 
MMENJOIMOS MON 
OMB NOMMEN 
MAIENNIMMINNEMMEM 
II MINN MMMMMMMM 
MMMMMMMM 
NIMMONS. MMMMMMMM 
MMMMMMMM 
NUMMI m MMMMMMMM 
MIMI NE EN MMMMMM 
INNESSMEM MMMMMMM NORM. EMINEME MMMMMMM NEENNMS 
MESSMER 
a.. 
MIME 
NEEMB MMMMM MINE 
NOGG 
MAE 
EMEM 
MEW EMMEN 
MMMMMM 
MMMMMM 
MMMMMM 
MB 
EMU MMMMMMM MMMMMMMMMM 
KNEE MEM 
NNE 
SEMI 
MMUS. MEMO 
=MBE 
EU MMM 
ERENNEVE 
MINIMMEM 
MN 
MMM UMW. 
MOM MMMMM MUMMERS MMMMMM 
EWEN mum 
moms 
mom nimmass 
mm MMMMMM mu 
mom MMMMMMMM 
ammo MMMMMM :II: MUM MUM UMBOBBBM N. 
BEN NOMMION 
IMMO IMO MMMMM 
ammammommEns. 
mmimpsommmin. 
mmommomommmm 
ENSEEMONSOMME 
.1.11 
MIME EggIBE EIMM 
:MEM MINEMENUMME 
MEM MINNUMME NOMMEN 
mm 
MINOR 
M 
NOOSES 
NIMMONS! 111. 
MMMMMMMM 
MMMMMMMM 
SE 
MN 
NE 
NM 
EN 
ME 
NB 
EN 
GC 
Eff NM ECI 
NM NI 
MM 
NM 
11111 
NM 
ON 
EN 
Nn 
Ma 
MB 
MS 
NS 
mom 
mo n 
mm n 
mo 
O MIENEMNN MEN 
.NOMMEN Off MMMMM SME 
WORSENS N SEMMES II 
MINEMENS ME NOMMEN WM 
EMENAME 
IMINENNEN N NOMMEN. EN EMMONS MS 
MENENSIM NB 
NE 
MISIMMEN SE N 
MIN MMMMMM NM MAMMON. NM II 
MB 111 
BM MMMMMM .11 ! 
me 
11111111 " N..I 
MMMMM gm 
"111111..11 I ME EN 
MMMMMMM MR ONNIMMIs Is 
LI 
CI 
HEM 
MIN MMMMM MEE 
M MENEM.. 
mammas gimummomommum 
KM MMMMMM 
M Mi M NIMS 
MMMMMMM 
MN, 
Iuw ILA 
O 
Ms. 
MINN 
MINN 
BEEN 
0.1111111. 
NUMMI MIMEO 
MIME 
MMBOBB MIEN. MEM 
MOM. MU 
SIMEMMIRMIN MMUS MMMMMM n 
.Eno. 
MMMMMMMM E.A.N. 
MMMMM 
NUMMI NUMMI 
MN g 
MMMMM 
LIMINIMM 
MMMMMMMM 
MOWN0.11 
1.11:::: MMMMMMMMNEWSMEN. 
1111.11Mi 
MMMMMM 
M M. MM 
1111.111 
MMMMMMMM 
MMMMMMMM 
MMMMMM MENOMINEE MMMMMMMMMMMMM MM..= 
M MI M 1.. M MENOMME 
BSMMMMMM 
BIN 
Ma.1111 
Nmagm... 
BOOM MENEM 
ME AME MEN 
mmomm 
nava.. MIMS 
I. NUM NNIM
MENKES. IM WENN 
WEEMS WM. 
mammas moms 
mom... MIMEO 
NEMO 
MENKE- 
MEMEM 
.Mm.Mu ENNEME 
:MIME 
11:::::. MERMEN. MENEM.. 
sm.pmmo 
.iEmma. WIEWM 
F.E.I. 
mamminm mamas mum MEMOS 
1111111111. 
ENEMAS 
IMMO. 
NBENNII 
EVEN. 
mppmgmm 
ENE 
11.1111111.111 
11111111111111111 
mougaza= 
momigam 
MINN YUNNYgat 
MMMMMMM 
EMMEN 
MMMMM MEMO 
.NN MNINNINININ 
WM.. 
EMMEN 
WOMEN 
EMMA. MIME 
EMC. MOS
MOOSE 
M INE MM 
MMMMMMM MUM MMMMMM 
MMMMM ES EMMONS 
immemmmo 
MEMMEM 
'MOM 
MEMO 
RENNES! 
.ME.11 
MMMMMM 
NNW.. 
MENEM 
MMMMM 
MENBEIMM MENEM. 
NESSE. MIME. 
EEEEMIN 
MMMMM 
N11111.1 
MOMS 
EMMEMON 
mom 
nom l 
111011 
MINN, 11111111.1M 
NIMWEEENE S 01111.1m. EREEMMIES 
:LE. ;NI re.111:11..: 
MINIMMEEN S 
MENIKOMMU E MINAMEN 
MINIMENEEN MOW 
IN 
MENNINKNE 
IIMEN111 
WEENIMMON 
MOW EMISMMEN 
MEMORIAM 
KOMMENNE 
NNE 
MENOMINEE 
SONSEM. MAMMON 
MMMMMMM 
MINIMS 
II MIMI MUM. 
O° IMINSOME 
MMUS 
MBOBABEM 
MMMMM NES 
ES MMMMMMM 
INIUMMONNES 
Emommin nomm MENNE MENEM. 
SWIMMER 
INIMMINN BMwu 
MONISM 
Kazummo 
11.1111'.11. 
MMMMM U  
ENDO 
INEEM 
. 
NMIMM 
BOMB 
SEM 
NEM MEN. 
MINE 
IN 
MEMMONM MENEM. 
MENKE 
EM 01111 
....... 
....... 
MENEM. MENNEN WM. 
IMMENSE 
=IMMO 
MERMEN. 
@minim mamma 
°1111 
SEMMES NOMMEN 
MOMMEWE 
MEMORIM 
SIMMER. 
NEIMAN. 
NON 
WINNI 
.11111WINN 
EMERSION NM 
n EMMEN. MN MEM... ME 
E@MONIMENION 
EMOMMESENNE WNW 
111.11 
ENE 
ENE NEE 
NAME MON EIMMUMINNE
OM 
111:1111... 
1111111. 
MONSOON 
Ern Emma..NY 
momommo 
mmmammo 
moms.. 
Ems.. MINOR 
NOMMEN NOMMEN N SOMME EN. 
EY 
BEENE.. 
EMC 
ME 
MOM 
ENE 
MN 
ME 
MEME 
ME 
E 
NEIN MN ME 
NIMMEMEMME 
MEM 
INNEMEMMME 
EN. 
MENEE MEMimm NEEMMENEEMEI 
WEBB. 
MEMESIMM 
MMMMMMM 
MMMMM BM 
MMMMMMM 
MMMMMMM 
11111.. 
MEIN. 
RNN 
M 1: MM 
BUD 
NuN 
SOMME MEM.. 
SEMI. 
EMMEN EIMMEA 
EMMEN. 
-MAMA- 
BBIABB MMEM 
momm. 
mmmom Emma 
MENNE. 
MEM 
NE SM.. 
MENNE 
MBEMOMM 
MMMMMMM 
SERE. 
BEM S 
MORN 
MMMMMMM 
MMMMMMMM 
MMMMMMMM 
OMEN MINK M Om M 'MORENO 
Ig 
MINEENNENNOM 
....11!!!! EMMEN 
EMMONSIMENIE NIMMEMMEMEN 
mom Ems 
SOMMINMEME 
-MIXER 
ENEENNEMIN MESE 
MISNAME 
Mm.:: 
OMMAMM 
MERMEN 
WENII MENNOMMEN 
MMES.. 
MENU. 
EM MEN.. 
ENMINIM 
MOM MENEM 
111.1.11111 
Ma MENEEM011: 
gammas. 
nmgglig 
MAN R Hw MR 
ii 
GI 
MY ME n 
urYIYYI 
YMI1EuME 
MIME ME LA 
NES 
1..111 MEM 
MM M MN 
MEM 
EMM 
Mg::11111 M MEN 
MIN YYI 
M M 
X MEN 
IMENIMMON NM YYI 
MO lam I 
MM 
MMM 
kmele El 
YYI 
YYI 
um YYI 
wrl 
CYYYI 
YYNI I 
1: 
wwul 
ON 
Ges° 
c42- 
mmum ommo 
immiss 
MENEM 
EMU : 
MEN... 
ENSUE 
MEMINEMON. 
EMMONE 
IMMO 
MONOMER 
NUN 
NBE ENEI 
MEE. MIME. 
NEMO 
MENEM 
Migg: 
_MOMS 
IREME UBB MB' EM 
.ammo. 
MINMEIM M
ERNE 
SIMMS. 
SENN 
-MEN 
Simms! 
-mamma 
NOMENIMM 
MEM MENIMMI MMENOMM MESE MENNE 
NINIMMIE 
NUM. MMMMM p MMMMM mm 
mamas. 
E111111: 
WNW. 
=Wpm 
=Emu 
mom 
WINEMA 
OWNS 
MEN 
SEIM 
EMMINIn 
MOM 
EYa 
MEMEM 
MEN 
MIME 
NOME 
EMMEN 
MUM 
NUMMI 
mum. 
mom ma ammo. M NNM.au1M .. 
NAME !!!!!!! MOMMY 
SOMEONE 
gramirao 
mommun 
mom .. 
in anmpaosimEmmm 
Ige 
mann.. 
n fm 
Emmons.. moms. MEM 
NOMMEN 
ESSINNOININ 
11111111 NEWSMAN. 
MEMMEMIN 
N 
KEN NW.. , 
EVEN. MEMO. 
MEMNON 
MEER. 
MMMMMM 
MBE 
MO 
OW 
NA 
IMEM 
KNEW 
11111 
EMIONSWII 
MUM 
MENMNE:111NON 
MI 
SIMMISMI MOEN... 
mom 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT /CS. A.c. 
ON 71. IR -G 7L (.; /4- NO./ Nh". 
DATE 6-6-01. 
BAROMETER IN LBS 
No. 
Card. 
Time. R. P.M. Brake Load 
LOG OF GASOLINE ENGINE rRIAL.*/ OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder 6- in. Area of piston ,,213.271zsci. 
Length of stroke 1,5.0-5.-2 ft. Engine constant 
Brake constant....... 
in. 
B. H. P. 
Explosions 
per 
Mins. 
Explosions 
per 
Minute. 
M. E. P. P. Eff. Remarks. 
4 
5 
6 
7 
9 
,6g:25 
3 D 
g 
g 
:50' 
355 
/Zi- 
2 7.45- 1/ 
g 00 
:15 
.9 :20' 925 
239 
29 
63 
3 
1_1_5 
119 
169 
177 
Igo _ 
2.6_3 165 
2.69 
60 2.6 
74" 
22 6.3 ii.f 
2 2'A 
2?/ 
7.5- 
.2 6 
153 
J.e9O 
itt 
12/ 
34'0'0 
. 677 
157.3 
. 6 
6.1B / 
Maximum. 
Minimum, 
Total, 
3. 
4.35 
Average, 
22.3 7 
237 
32..2 55:54' 2 777 
'I 2. 69' 
37 6. .677 e9 
J- 7 s3-43 
DEPARTMENT OF MECHANICAL ENGIVERING, K. S. A. C. 
TEST MADE AT /11-:.-5:/1 .0 z, 
Ar A ... A ON 
DATE 6-64 
BAROMETER IN LBS 
LOG OF GASOLINE ENGINE RIAL.gL'2 OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder 6. in. Area of piston in. 
Length of stroke ..5.a52 ft. Engine constant 7.a.a.13.3 
Brake constant ,700.Z.g.,3 
No. 
Card. 
Time. R. P. M. Brake Load B. H. P. 
Explosions 
per 
Mins. 
Explosions 
per 
Minute. 
M. E. P. 
2 
9 
9:45 
/0:45- 
_315 
3 
219 
,D29 
/DA" 
6 0 
626 
a 
9 / gg 
3.26 3./7 
331 
3 75 353 
75 
3/D 
_3/6 
7.7 
211 
31 
2/.9 
/71 
3/2 
D 
.. 
1 ,P. Eff. Remarks. 
Z.7 
7 
4'3 
9 g 9 
77.a/ 
,-5,0 33e:5:ve, 
7-33 
.9'76 
. 79/ 
766 
.6? -37 
Maxi na u m 
Minimum, 
Total. 
J1_5- /71 62.,3" a 
/7_5- 
7.5" 
Average, 
ö37 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT_A,5.4,-C./-Ae-- LOG OF GASOLINE ENGINE TRIAL/1,5 OBSERVERS: 
ON Jr)Z711A'...S77/E-R _A-211 /IV 
DATE 6--6-;9 
I N LBS 
CONSTANTS OF ENGINE. 
Diam. of cylinder 45 in. Area of piston . .. 
..7f.fsq. in. 
Length of stroke a.,5- 2 ft. :Engine constant -eW43.3 
Brake constant I/74,45V 
No. 
Card. Time. a P. M. Brake Load B. H. P. 
Explosions 
per 
,a. .Mins. 
Explosions 
per 
Minute. 
M. E. P. I. H. P. Eff. Remarks. 
/ // '77-3- 225.5 4 
-3. /-3 4-i 7 _ .2. .3. 5-* 
...0' 
_i_,26: __ _ 77/ 
. 739 ....r/4, 
. 
0 :3 e%' _3 a _____i,9 ,f 3. /9 47.56 2304z..3.6 ..e. j2 3 l/,. 35 23.5- t, 3 . s 4.519 229_5 11.1 -..i7 4 1/,. i,' 2 5.5 3.2 7_. 466- 23J "'i_, --i .7j6 Ayr 5 II: '-- 235,5 CI 3.28 47/ 
97.3 
L. 9 .. 5 - . 5 42. -2 29 
._7_,6_6- ' 7--a-e--0---4---;1--e ,moo - 6 //:,5"D 3B fl ..3-34 3.6..5. 9 .5.-, -0.- 2 
1.6.d1 
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. 6.9.. 
_9 
,-- / ,'/.5- 3.3 .5 . r _323 4 .012 9 / 9, 5 
._e#'e2-,-- - 4 ; , 
-e /,_.r..,, 
.29/7--e-k-/--1 
.J',,, 2 2;20 2/.3- , . 2.929 
-0.J.d 2/-- 42.4' .3.9S .751 JD /i-/-4-,:, 
3 ; 5 W 26 .. 3/3 -137 225.5 924 -1B . 7.3/ 4 .-. 2: 2..975 t4 3.3D 969 315 ---0 4 . -3.6 
. 757 5 .55 ---.'4O. 2-4z D " 3.2.3 47D 235 413.6 -0. Si .73_3 6 2-2...6- . 5,36 9f?,e3 2 11 44 176 . 723 .3:.0.-6" 
------- - - 
----------------- 
---- 
Maximum. 
-/...3- 49 3, 36 1egz6 2 .1--t_ :9.6_2 ,. 76 Z7/ 
Minimum, 
do? / 2.9e3 430 z /..c ..!_____-i'z ..' , 3 95. 69 Total, .-- 2 7.9 f- 3,6,. 7,6 554r i 772-=-' ,..-_____ 42. i...5-& e9. ° .8B 6 Average, 3 3 ,, 3 . i 62 3/ 
_.-f.._1._ -i,gd , . 7,/ ,,,,2 
. 
,....X.-,..... 
/37 
General Conclusions. 
In compating the two types of gasoline engines,it may be well to 
note a few points interest. The Witte,four cycle, seems to be the most 
efficient as its highest efficiency is 91 1/2% while that GC the Dempster 
is only 74%. 
The four cycle engine is most economical in fuIl,its best aver- 
? was .8.qt. per brake horse power per hour while that of the two cycle is 
at. per horse power per hour. 
The Compression in the four cycle is greater, which bears cut the 
idea that the efficiency increases with the initial. 
The two cycle is very extravagant in the use of gasoline,and we 
t-itoW4.1I that it is due to the burnt gases_ not all escaping from the compres- 
sim end of the cylinder during exhaust ,and of course the burnt Oases will 
interfere with proper Combustion. 
The four cycle engine keeps TO its speed when loaded. to near its 
full capacity,while the two cycle engine makes a Pr -eat drop in its R.P.M.'as 
the load increases. On the four cycle engine the governor cuts out about 
one charge in fifteen which shows that it keeps up almost to its rated spee 
while the 0overnor of the other fails to act as soon as the load is applied: 
i.e. the speed of the engine falls so that the governor balls are nbt thrown 
out. This was noticed by the counting of the explosions the number being 
the 
same_Rs the R.P.M. 
